Transient cytoskeletal alterations after SOD1 depletion in neuroblastoma cells.
We have studied the effects of superoxide production after Cu,Zn superoxide dismutase (SOD1) down-regulation by RNA interference. We demonstrated that SOD1 depletion induced, only in neuroblastoma cells, a decrease in actin and beta-tubulin content and accumulation of neurofilament light chain and Tau proteins. Alterations of cell morphology and the microfilament network were also observed, together with the up-regulation of the Cdk5/p35 pathway, which is involved in the regulation of actin polymerization. The decrease of filamentous actin was transient and was recovered through the activation of p38/Hsp27 MAPK pathway, as well as after treatment with N-acetyl-L-cysteine. The importance of p38 in the recovery of cytoskeleton was confirmed by experiments carried out in the presence of its inhibitor SB203580, which induced cell death. Our data demonstrate that SOD1 is essential for the preservation of cytoskeleton integrity, by maintaining physiological concentration of reactive oxygen species and inhibiting the activation of the neuronal specific Cdk5/p35 pathway.